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(54) A Icw-^equency souind generator 
fcr generating Intense sound 

(57) Puisas of pressurized gas are sup- 
plied to a resonator 10 through a feeder 
1 3. Positive feedback of the sound 
pressure in the resonator to the f ssder 
at a predetermined resonance frequen- 
cy of the resonator (but not at other 
frequencies) is provided. In the device 
shown a membrane 20 is attached to a 
cylinder 15 which slides inside a sta- 
tionary deeve 14, Build-up of pressure 
inSide the resonator deflects the mem- . 
brane and cylinder 1 5 to Increase the 
opening of the gas supply port 1 9B- 
Conversely, reduction In pressure 
causes the exhaust port 19A to be 
opened prog ressivefy- . = ^ 
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SPECiFI<?AT10N 

Low-*frequency sound generator 

Th^ invention relates to a low-frequency sound 
generator for generating sound of a maximum 
frequency of about 50 cps. 

The ioyv-frequency sound generator according to 
the invention is of the type comprising an open 
resonator and a feeder for valve-controlled supply of 
pressurized gas pulses, usually pressurized air 
pulses, to the resonator. 

It has been found thatthe results in sooting or 
cleariingiof boilers, furnaces and processing appar- 
atuses by means of sound can be considerably 
improviad by using intense pulses or vibrations of 
theseiowfrequences, but no suitable device of 
industrial utility has been availafaie so far. 

The ihyention supplies this demand by a !o\a/- 
frequency sound geheratorof the type referred to , 
- abby^fdr generating intense sound of iowfrequen- 
cy, yvhich has obtained the characteristics according 
• to'oiSfrili:;^. : . ■ - ' 

Accordingly, the invention is based on the fact that 
IDressurtzed gas plulses in the resonator are control- 
led by tjiefrequency of the generated sound. There 
fs thtiis provided a feed-back systenr* in which the 
supply of pressurized gas is brought to follow the 
variatibns of the soundfrequency. 
^ : Jnui)rd|erto illustrate the invention embodiments 
tilerebf'vfdil be described in more d 
reference to the accompanying drawings, in which 

PlgOre-t is a diagrammatic side view of a sound 
generator according to the invention, 
; Figure 2 is an enlarged view of the feeder proper in 
=:arestposition,; 

Figures 3 and 4 are views similar to Figure 2 of the 
feeder in different operational positions, ^ 

Figures is an enlarged detail view of a cohstriic- 
tive jembodimient of the feeder, . ; 

Figure 6\s an axial cross-sectional view oFa . 
: lovv-frequency sound generator according to the 
invention of a somewhat modified embodiment, a 
pressurized gas supply and control system being 
shown diagrammaticaily, and 

Figure 7 is a fragmentary side view, partly ah axiai 
cross-sectionai view of a further modiflsd embcd;- 
ment of the low-frequency sound generator accord- 
ing to the invention. . 

T he sound generator shown in _Bgjnss-l-tCL4 
com prises a tube 10 o f a uniform diameter over th e, 
entirejength thereof sa id tube being ppe nator^ ; 
end, indicate d at 11 , and closed at the other end r 
i ndicated at l^r AluBe having open and closed ends = 
operates as a resonator so that standing sound 
waves can be generated therein. These standing 
sound waves having an antinode at the open end 
and a node at the closed end of the resonator tube 
must satisfy the condition 



^ = X(2n + 1)/4 



(1) 



The sound wave the wave length of which is one 
fourth of the length cfths resonator tube (€ = V4, i.e. 
n = Q) (s designated the fundamsntai tone the other 
sound waves being dssignated the first harmonic, 

70 the second harmonic, etc. In the present case it is 
cssurned thatthe resonator tube 10 has 3 length 
which equals one fourth of the frequency to be 
generated by the sound generator-. 
Tne standing sound wsves provide a varying air . 

75. pressure in the rsscnator tube the largest pressure 
ampHtude arising in the closed end of the resonator - 
tube... 

, Tne sound frequen^T/ and tne wave length are 
tnter-rsiated accordins to 



SO 



(2) 



v/heref = the soun df rsquency ... 

c - the propagation rate of the sound wave, ■ 

SS^.and;;.-; . ' 

' >.X = thowaveiength.-v •■; ^■■S'" i> " •'. 

. . When a fundsmentai tone is being generated in a. 

resonatortuba hav?ng open and cicsed ends the 

rsiationship . 
SO *.'""■ 

f=:C/4^ \ (3) 



S5 



100 



applies according to the above-mentioned relation- 
ships (1) and (2), . 

in arr of the temperature 2G'C the prdpagatlph rate 
of the sound Vv'ave is 340 m/sec. Applying the 
abov.e--m€ntEon8d. relationship (3) e.g. to a resonator 
tube having a length of 5 rn, the frequency of the 
fundametsi tone therein wni be 

f =-340/4,5" • ■ 



. where / = the length of the resonator tube 

. X » the wave length ofthe standing v/sve, and 
65 ; n = 0,1,2,3,.,. 



afrequ9ncyf= ITcps being obtained accordingSy. 
"■■ Thus, soixnd couid.be generated in a resonatortuba 
1G5. ;h3Ving a iength of 5 m by supplying sir pulses of the 
- frequency 1 7.eps. If the temperature in the.resonator 
■ tube is changed, also the propagation rate of the ; . 
sound v*/ave wiil be changed providing a change in 
the frequency according to the above-mentioned 
lie .relationship (3). 

; |nihecios9d^nil2ihere is provided a feeder 13 . , 
controiting.the supply of pressurized gas {operating 
. . gas) to the sound gensratdr, and usually pressurized 
air is supplied although other gases can of course be . 
1 15 used such as Inert gases, ; . 

. . in the embodiment accbi-ding to Figurss 1 to 4 the -. 
feeder 13 comprises a stationary part 14 ib^ 
o/!inderjoinedconcentricaiiyto the resonator tubs • 
. but h av! ng s sm a He r di a m ete r th a n sa id tu be. A 
120 movablepart 15 is arranged for 5x;a) displacement 
. in the stationer/ part said nr.ovabic part being 
formed as a siesve-type siida nayir?S-a-Qoi3trol.. 
opening 1 6. On the stationary part .1 4 tv^o com part- . 
ments 17A and 173 are arranged, the compartme nt 
125 -ITA b eing connected to a suction fan as marke d by • 
the sy mbol at 1 SA, and the compartment 1 TB -being ■ 

. connectedjo.alprsssureian-asJn^^^^ . 

symboiaLISS, so tj^at a^pj^ss ure sbove and below . 
the stm osoheric pressure, re5P.g .ctf^etV/.can be msin- 
1 30 tained in said compartments. Each compartment has 
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an opening ISA and isS, raspectively, to be con- 
nacted through this opening with the interior of ths 
sJIds 15 through tha contrci opening 16 thereof in 
depsndence on ths actual 3:<i2'iy displaced position 
5 of the Slide 15. 

Tne slide is connected to a membrana 20 which is 
' secured to the resonator tubs in the ciosed end 
therscf andisdisplacesbieagainstthsbiasof a ... 
compression spring 21 in depend sncei on the prsss- 
10 ure in ths ciossd snd of the resonator tubs, s2id 

■ pressure acting ovsr the msrnbrans. 20. in a position ; - 
of equlHbriurn shewn In FigLT3 2, inv^ch^ 

'' pressure in t he cjcsed end of the rssonatcrtube [s.as . . 

i iiWas^he surr oun ding prsssure , the slide 15: 
15 should be In a pbsitJon wherein the cpnipartment . 

17A !s discohnsctsdfrorn tns resohatortube 10 due 
. to the fact that the comrnLi^^cat^2^ through th 

opening. 1 9A and the control opening 1 6 is inter- 

■ ^ rupted, the ccmpartjrient ,1 7B, hcv^ever, communi- • / . 
20 eating wilii the shtenor of the slidethrough the ■■ : , 

r opening ISB ahd the control ppening'15 and^thus ■ ^Q^f 
-With, the fntertorcf the resonator tube through a;. ■ . 
narrowopenihg 22..:' ■\■:^''i/yri■:.' 
- Pressurized air {or.snother gasXaccordlngiy can :^ 
25 pass through the narrow opening 22 from the) 

compartment 173 via the slide 1 5 intoj the rasohato r 
. tube 10, and when air is passing thrdugPTth e f e eder : 
and the rssonatorrjbe iow-frequency sound vvii! be 
. generated by turbuiencs and friction of the airflow. . . 
30 Th e so LI hd th us gens rated acts cn. tha ciosed s n d ; 
^, 12 of the resonator \^p/ihg pressure and 

■the pressure varlstions ttius produced in the i-asona- 
. ■ tor tube prcvfds a YscIprbcatSng ^xi^t rnovsmeht of . 

: the membrane 20 and accordingly of the slide:15 at a . : 
^ 35 frequency which squals ;the f requency.of the funr" :. ; ; ;\ 
* damental tone, se^ Jatterfreauehcy'bsing depsn- 
dent on tha icrigth,{^) of the resona^ 10 as /: :■; - ^ 
expiahned above. One condition thst must be ^ifiiie^^ 
if this .movement is to be induced is,:howeysr,.that' 
40 the mqvabfs part bf the feeder 13 has a natural - ^ - \ 

■ frequency b etween thef requ (sncy of the fu ndam eh- ' 

■ \ tai tone and the frequency of the first harmonic. ; 
> : - . When the sound pressure in the closed end of the . 
\ ; ' resonate r tu be is at maxi m um (abov^ the atmos- . 
■■':45 phericpressui-e) the fpo\^^^ ; 

placed tb the right against the, bias bf the spring 21 tc^^ 
tfie position shown jn Rgure 3 the passage area ; 
between the compartrnenti73 and the resonator -.. 
tube being increased, v;fh;ch means that the pressure ; 
SO iftths closed end of the resdnatorlubewi be'-j;f;/y^ ' 
mcreasad. VVheh th's sound pressiiVe is at minirnurn: . ■ 
■' {below the atrncspheric pressure) the siide.1 5 is 
' dispiacedtothe ieftto in'Figure4 : 

so '^stthe passage between the resonatcrtube and 
;85 the compartment176 will be ciosed snd cpmmuni- . \ 
. : cation v^3l^be provided betA-een. the r^^ 
- ' ■ and the compartrrient 17A/which means that the ;'. 

prsssLirs inihs closed end of the respristor tubs will 
/•* ■ be further redtibsd. ■ 
•■fiG Thusjtwirj be seen that 'at the start .c^^ . 

■ ■ generatbrv/han the movable part of the feeder {the 
. ' '. membrane 20 and the sHde lEMs at rest " . 

position of equii ibrlum thereof according to Figure 2 
/ and the fans ISA and 183 iiave just: been started, a . 

■ 65 faint !ow-f requency sound will be generated in ths . . 



resonatortube 10 by the airfiow. This siduhd . 
provides an oscillating movement of the movabici 
part; the sound pressure in the resonator ftifae wiFI 
increase to reach, after a certain period, a continuing 
70 condition wherein an intense iow-frequency sound 
is generated in the sound generator, i : =1 - 

The operation principally will be the same if the 
compartment 17A is dispensed witfi. In the construc- 
tive embodiment according to Rgiire 5 this isthe 
75 case. The membrane 20 is clamped against 0-rings 
23 between a shoulder 24 in the rear end of the 
resonatortuba 10 and a bushing 26 secUreid by ; 
means of an end cover 25 mounted by sctews. trie 
; space 27 behind the membrane 20 is vented to the 
80 atmosphere through cylindrical sockets 2Son the ' 
end cover 25. These sockets are covered by cylindric- 
al caps 29 each socket and the associated cap 
forming a labyrinth passage 30 which provides free 
^ ; c^ 

'. 85 -surrounding atmosphere dirt being prevented from ^ 
:•■ ■• ^entering said space." . ::'-t'i \ v 

A pipe 31 is connected to the end cover 25 the i- 
^ outer end 32 of said pipe being adapted jto be ^ ;i > • ■ 

connected to the fan 18B or other sou rce of pressti- 
Sb rized gas while the remaining part of thfe pipe forms 
. a socket 33 projecting freely into the resonator tube. 
The slide 16 secured centrally to the membrane 20 is 
dispiaceabiy guided on this socket which is closed at 
the inner end thereof where the socketforrns 
S5 transverse bores 34 so that the slide cohtrbis at the 
edg e 35 thereof the communicatsoh between the 
source of pressurized gas and the interior of the 
resonatortuba 1 0 through the bores 34 correspond- 
X; ing to tha opening 19B in Rguras2to4. Tho . 
100 voperation in this case is the same as thst diascribed 
with reference to Rgures 1 to 4 buithere Is obtained \ 
a resulting gas flow through this reson^tortube, ; 
which in some cases is of no significance and in 
other cases can be aimed at A spring pah be 
1 0S provided at the right side of the membrane 20, . 
corresponding to the spring 21; but the slide l S can 
also be returned bytheinherentspring action of the 

- ■membranecnly.^ • . '^■^ .■■'/[■ :-\^K :^y-^./'--^ ' 
i f tharasonator tube 10 of the s ound generator is ; . 
i 1 0 . i nsei-ted into a space sucllasal^oiier or furnace " 
: w herein the pressure is above or below the s ur- 
''Qjjll^gAt^osP^^^^ pressure, a static pressure 
diffsrenceoverthemembrans20 will be obtained if ^ 
V y: the space 27 is connected to the sun-ounding ^ . 
115 atmosphere in the manner shown in Figure 5. As a . 
consequence thereof, the position of jequilibrlum of : 
the mem.brene and accordingly also the position of 
; ; equtlfbrium of Hie slide 15 wii! be changed, and this 

must be compensated for by a corresponding 
120 change of the position of the slide, Rgure 6 discloses 
an embodiment wherein such compensation is :\ 
provided; in this case the arrangement for venting 
' . the space 27 through the sockets 28 and th^ 
passages 30 has been dispensed wi^ arid the space 
125 27 communicates through a pipe 36 with the mouth 
of the resonator tube 10. Accordingly, there.will . : 
always be the same static pressure at this two sides , 
of the msmbrane20- DuetothefactthatthepipeSe 
opsns iniothe mouth of the resonatortube^ 10 where 
130 the sound pressure has a node the pressifl^ in the 
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$paqe 27.wiil not be affected by the sound pressure 
in the^rieisonator tube and therefore the sound 
gen^atbr according to Rgure 6 can be connected to 
spaises; wherein a pressure above or below the 
atmospheric pressure is maintained without any 
mconyeriience. ^ . 

Sifice there is no direct communication between 
the sjsace 27 and the surrounding atmosphere in the 
embodiment according to Figure 6 and said space^ 
accordingly can be considered as closed . the air body 
In the space 27 forms a spring behind the membrane 
20 said spring action being added to the inherent 
spr^ngaction of the membrane and actuating the 
natural frequency of the movable system. It is . ^ 
desired to use a thin membrane in the sound 
generator according to the invention, but the thinner 
the membrane the lower the spring rate Jf the ; 
membrane is made too thin, the spring rate may be 
too low in relation to the mass of the membrane,- 
which provides a too low natural frequency. l\4orecv- : 
er, it isdifficult to manufacture thin membranes 
which have the same spring rate in both directions. 
TTie 3ir: cushion in the embodiment according to 
Figure s makes possible to use a membrane having a 
lower^pring rate and mbreoverthe air cushion has 
the $am:e spring properties vyhetherthe membrane 
movesjoutwards or inwards. Although a thinner 
menriisfane per se has different properties in the two 
dl relations this will no longer affect the spring rate of 
the tist^ system to the same extent as when no air 
cdshioii^^^^^ provided, due to the fact that the spring 
:actitiriii^^^ membrane provides a minor part oniy 
.of th'i^ total spring action/E.gvit can be mentioned^^^^ 
that a membrane having a thicicness of 1 .5 mm in a , 
practical embodiment of the sound csherator 
according to Figure 5 has a spring rate of about ■ 
40,000 Him while the air cushion in the space 27 of ; - 
the embodiment according to Figure 6 if sa id space 
has a volume of 24 litres will actuate the merhbrane : 
by 'a spring action, corresponding to a spring rate of ; ; 
the merribraneofabout 30,000 N/m. if the totai ;: 
spring rata should be about 40,000 N/m the mem- 
brane per se thus has to contribute to a minor extant 
to said spring rate. 

Rgure 6 discloses a further refinement In the 
sound generator according to the Invention, viz, a 
pneumatic pulsator 38 which is connected to the 
space 27. When the sound generator is used e.g. for . 
sooting boilers, furnaces and processing appar- • 
atuses it is the intention liiat it should be operated ' 
intermittently and in that case.it may happen thal^e 
sleeye-type slide 1 5 when it has been at rest and is to ; 
be operated again, jams on the socket 33 particuiariy : 
if the sound generator is being used in a corrosive 
environment so that the faint sound pressure pre- \ 
duced by the passage of the pressurized air through 
the narrow openings uncovered at ti^.e transverse 
bores 34 said openings being of the order 1 mm will 
not be sufficient to overcome the restfriction of the 
movab!esystem and to startthe membrane move- 
ment. Then, the pulsator 38 can be used for starting 
the sound generator by supplying to the space 27 
blows of pressurized atr of substantially the same 
frequency as the fundamental tone of the sound 
generator said air blows actuating the membrane 20. 



Figure o disciosas in more dsta I i the equipment 
. associated r/ith the sound generator according to . 
the invention, Pressvjrized air is suppiisd from a 
suitable source of pressurized air at 39,to a conduit 
70 .40. via a soienosd valve 41 2G weil 33 3 conduit 42 via 
a solenoid valve 43 said conduit 40 extending to the 
feeder of the sound generator and being connected 
- , to the end 32 while the ssid conduit 42 extends to the 
puiisatcr 38. Over the soiancid vaive 41 thera is . 
. 75 provided a choked shunt 44 for a purpose to be. 
described. - 
Atimer45 isconnectsdto thernainsat46andthe 
. siectric connections from this tf mer are indicated by 
. ■ dash lines, it wii! bs seen that the timer is connected 
.80 tcthet\ft,'osGlencidvsives41 and 43 to control the 
supply of pressurized air to the sound generator and 
. the pu Isatc r, res p active ly. As m enti oned a bove, th e 
. sound generator usually is operated i.ntermittentiy 
and tiie operating and rest periods are aojustad by, 
; 35 means of tile timer 45 the ,vai^^ being opened" 
during the operated period. During the rest period . 
yyhen th e va lye 41 Is. c! osed a m i n o r a i r f I o w is ' 
supplied to the sound gsneratorthrough the shunt 
44. and this rfsd.uced air supply is provided in order to 
SO ccoi the slide 15 and the membrane 20 and also in 
order to protect the slide and the socket 33 from 
dust. Moreovso ti^is supply cf air maintains a slight " 
movement of the membrans 2D facilitating the start 
: of the sound gen erator so that the sc u nd generator 
S5 which is self-startrng perse, yinll operate immed^ 

, ly V/ hen t he ya i ve 41 is c pe ned without a ssista nee of 
: , the pulsator 33 ahhough the sound generator is . 
being used in a corrosive environ rheht where there 
. !s a. risk of the siide 1 5 getti ng stuck or jarnming if the 
■ 100 membrane 20. is completaiy immcbiiized during the 
rsst periods, A probe 47 is iocated in the space 27 to 
sense. the movehient of t^^^^^ 20 and thus . 

: / to check that the membran e 20 Is moving when the, 
■; . ...s 

1 05 .opened position. If tilts, pro be does not sense a 

movement of the mambrans a signal lamp 43 wiU be 
\ illuminated. Then, tine pulsator 3S can be energized 
by opening the solenoid valve. 43 over a switch 43 
\ assQciatsd w|th said lamp so that the necessary ; 
; 11 b assistance for starting the sound generator wlli be . 
" ■ . provided. , •= ; . ; . ■ ,- ' ■ 

- . In the ernbcdiment according to Figure 7 the 
. ' conduit 40 is provided fcr supplying pressurized air . 
to the sound senaraior proper as well as the pulsator 
' 115 38 which is located tog ether with the solenoid valve 
, ' ■ :43 in the space 27 In this embodiment. The conduit , 
: " . , .40 is connected to a distributor 50 from which the ■ 

■ ■ pressurized air can be si^ppViQti to the pulsator 38 via 

the solenoid valve 43 and also to a surge tank 51 via 
120 a solenoid vaive 52, the tank as weii^as.the solenoid 
V va(v6 being jpcated in the space 27. From the tank 51 
there is provided a connection 53 to.tha socket 33. 

■ When the sound generator is ope)*3ted the soien old . 
valve 52 is open and the pressurized air for operating 

125 the sound gahsrstor thus passes through the tank. 

51 , An equilization of the pulsaticn.of the pressurized 
. . air will be obtained thereby so that a smeller 
. dimension ofthe conduit 40 csn be used than if said 
conduit is connected directly to the socicet 33. 
130 Pressurized air can be supplied to the tank 51 frorn 
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; the distrifoutorSO also vfa.an adjustiable choke valVs . S. . bDW-frsquent^ , 

• 54 through a •connection bstwssri the distributor 50 ' any of claims 2 to 4 characterized in that the valve 
and the tank 51 , said connection being paraHei to th3 member (1 5) comprisas a sieeve-type slide which as 

* connact'on via the scisncid valve 52. Diiri ng the rest . - far as the position thereof is concerned Is unaffected 
5 pencds when the 5cten Old yaive 52 is dosed the. ■ ■ 70 by the pressurized gas, 

mefnbr3ne20 and the siide15ai'e ksptmovlngby a 6- Low-frequency sound generator according to 

choked airflow passing into the tahkSl and than to . . . any of ciaims 2 to 5 characterized in that the vah^ef 

the socket 33. This arrangerrient thus repjaoes.t^^ : ;A.mennb8r 5) fs arranged torn 
/ shunt 44 in the embodimsnt accbrdihg to Rgure 6. , ; . - j position of the mennbrane (20) a narrow opening (22) 

10 In Figure 7 the fesder is mo untWd as a sejjarate : 

unit 10' to the resonator tube to and t^^ producing sound inthe:resonator(10) at the supply : 

-^ .arrahgennent. can be provided; irithe^^ / : ; \ - "Jv; .-. ^ ■ . ; \ 
according ta Figures S and Sv-''-.,^^^^^^ ;;;.^.;;v';V.:;:.^;:^^^^^ 

: !n the emfaodrrnsnts describiefd the of ciaims 2 to 6 characterized in that a spiace (27) 

15 slide 1 5 is connecied nnechanicaily directiy to the ' ' ■ 80 is defined in the resonator (10) between the mem- 

rhembT^ne 20 but it is a!sc possible to provide the v -brane (20) and an end wa!r(25) provided behind the 

- ..connection between thsmismbranera^ , 

^ : rneans of an ele^c/fineurnatic^o^ 8. { l^w-4requency sound generaioraccbrdtng to : 

'^' ^ mission between in^ in thatthe . j 

20 the nlechanlcaifeecsrdel^ comprisies a resonatortube open at ./ 

1^ eludes 21 mernbran by ari electrc^^ ^: of the feeder (13) and the feedback nrieans: ■ 
, m a imicroi3honee.g;;b©ihg located in: r;: t ;i';(2p) being arranged atthe other endf of the resoriatdr;; 

'■■^ therearendofthe resoVia&rtu'beto :^ . . '/['.'.■ 

pressure variations of the standing wave and a - J t ^ . : /: , ; 3- Low^requency sotihd generator accordingto 

25 solenoid vaK'a contron?ngths 3upp!y of pre^^^ ' ! 9^^^^^^ to 7 characterized in thatthe 

airtc the resoriatoi* tuba (cr the . evacuation of said , - resonator comprises a Helmhoitz resonator. . 

, tube) Is ccntroHad directly or indirect!^ ? 10; Low-frequency sound generatoraccordlngto 

with the pressure Variatidns of the standing wave,; v claim 7, characterized in that said space (27) com- 

■ ' - ovBt a band pass filteh' ' :•■ \v i :^ ' ^ .'. i^- ; ' mumcates with the surrounding.atnrosphere. ■ 

30 !n the embodiments described the s 11* Low-frequency sound generator according to 

: returned by the inherent spring action of the mem-,'^ . ■ . . ; : claim 10 characterized in that the communication 

: brane 20 only or by this sprihg^cti^ . 

the air spring action.inii^^.espac^ also ; ', phere is provided through one or more e>rtemal 

■ possibiatc ah-an^e a mschanibal spHng at the right / / vsocicets {28}onthe rear ehd wall (25) the outer ends 
3S side of the membrane 20 por responding to the *^ ^ sockets being cpvereKd by caps (29) which 

■'spring2i in Rguris 2 to 4,^s mehtibned above?: • ^ vfbrme labyrinth passage (30) togethisrwith the I 

; Atubsibrnnsasirnpie.and ch^ ''^'-^ --ry' : ' - i^/ ^{ 

can be repljaced bY>ither resonators, e.g. a horn cr : :12^^^^ 

^ - H ; . : : , 'v ' . / . ! ' . ; \ ! claim. 10 chara^^ 

:"V'^ V'-'l- v'-' r' ' ''"^^ \13,^ .Lbv^^frequehcysound'gerie^ 
^ ^ ' 1; i Lcv^^^qushc^^ i^ehsirbtorcorhprislng ;^ V ^ - "^V^*^*"^ Tcharacterized in that a pulsator(38) ISv ■ ' ^ 

vj: an open resonator {"Oj and a feeder (l3) for vaiyaJ^^^ connected to said space (27) for generating blows of : 

:45 contr6iled supply of p in thespace atafrequdncy which is ,;'; 

^ resdnator characterized by means (20). for ppsi+Jva . ) : substantially the same as the frequency of Uie sound 

^ '-■ feedback'df the: sou ad pressure, in the ■.':.*./;- V;:-... • {r'-yry--^'?] ^y--.;^ 

thefeecer oniy at a pre^eterrhined ^Bq / Low-frequency sound generator ad^ 

^ resbnahce ^equencia . , -V 'i : ^ ;/ . plaim 7 characterizecl fay a probe (47)f6r ihdicatlhg ; ; 

£0 ; :2J Lbv\^fi'e<?uMcy:scund cpndrt!dn:of mpvementorrest o^ 

i '■•■-daim 1 chai^ctensedl^ •jv'm8mbrane{20). • i,'; -VA^-V-*' -/r-^v .'v-'; 

: cornprfWs 2;niembr^ne (2G) inthfe respnator (10):^^^^ ^^;i5. ; Lpw^equericy generator according to ; 
% said membrane being connected to a movabie vaiya^^-:^,-^'^^ claim 2 characterized by a tank (51) In th6 feeder for 

- member i1S) in thefeed9rl13j^ f^;- m :yr- /,U^-: VU V :^ the pressurizedgas to the nriovable valve 

:S5 3. . Lovv-fr8quencv\sound genaratpraccoV^^ ^.120 member (15) through said tank. .::,.:;.■.... 

' . claim 2 characterized in thatt^^ - , 16. „ Lcw-ftequency sound.generator according to 

cbnnectedmechanicel!y/sl6ctSc3!iy^ ciafm 2 cr 15 characterized in that the feeder , 

■.y pneumatlcaliy to ths vaive membsr.(15), ; ;\ / . . : comprises valve means (41; 52) for supplying a flow 
- 4." Low-frequency sound generator according to / ' . V pressurized gas to the rasonator (1 0) alternatively 

:-60:,claim 2 br 3, characterizsq choke means (44;-54). / ^ ^ ■ 

■ 'frequency^ of the mbyable'systern/ccmprising ' ': - V ^ ■ - ' - • '' - - - ' ' ^ '" 

' • ' ' membrane (20) and the parts connected thereto is. ■ . ' . . Printed tor Her Majest/s Satlorary omca by Croydan Prtmlne CcMTipany 

hjgherthanthefrec;uency ofthefuridamehteitoneof ^l^S^ed^^thTp^^ 
\ - the resonator (10) but lower ti-,2n the frequency ^ from^^chccpi^Tra^fbe^Att^^ 
'65 the first harnrsonic 



